








Observations on three species of 










The three species of Chironomidae: C. tetraleucus, C. claripennis and T. balteatus are not 
common in the Jinja district, but they can all be collected by using a mercury vapour moth 
trap at night. C. tetraleucus has its flight activity peak just before sunrise. T. balteatus flies 
mainly just after sunset. C. claripennis seems to be active all through the night, and is 
caught by the trap when the wind is not too strong. All three species show some periodicity 
in the nightly catches over the lunar months. The effect of the int~msity of the moonlight 
on the nightly catches of the three species has been discussed. The possibility that the moon 
has an effect on emergence is briefly mentioned. It is felt that a longer series of obs'ervations 
would be useful in order to solve the question of lunar periodicity of em~rgence'from the 
lake. Until solved, it is considered advisable to regard the expression lunar periodicity 
as purely descriptive. 
INTRODUCTION 
Many species of Chironomidae are found in the Jinja district, Uganda. The 
present paper concerns the following three of them: Chironomus tetraleucus 
KIEFF., Clinotanypus claripennis KIEFF. and Tanytarsus balteatus FREEMAN. 
None of these species can be said to be common in th~ area. They are rarely 
seen at daytime and are more readily collected at light at night. I have only 
observed two of them by day. T. balteatus has been found occasionally amongst 
the vegetation near the shores of Lake Victoria, and C. tetraleucus has been found 
a few times resting near the Laboratory of the East African Fisheries Research 
Organization. They have never been found in large numbers. 
The three species mentioned above are attracted to the light emitted by a 
mercury vapour bulb at night, and a Robinson mercury vapour moth trap has 
been found suitable for collecting them. 
CORBET (1958) ran this type of trap for a hundred nights in 1956, and found 
that two of the species: C. claripennis and T. balteatus showed a lunar periodi­
city of emergence from the lake. 
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P R O C E D U R E  
A  R o b i n s o n  m e r c u r y  v a p o u r  m o t h  t r a p  h a s  b e e n  u s e d  t o  c o l l e c t  t h e  
i n s e c t s .  D u r i n g  t h e  f i r s t  y e a r ,  ( f r o m  t h e  1 4 t h  S e p t e m b e r  1 9 5 6  t i l l  t h e  6 t h  S e p ­
t e m b e r  1 9 5 7 ) ,  i n s e c t s  w e r e  c o l l e c t e d  o n c e  a  w e e k  w i t h  r e g u l a r  i n t e r v a l s  b e t w e e n  
t h e  s a m p l i n g  n i g h t s .  T h e  s a m p l i n g  w a s  s t a r t e d  a t  s u n s e t  a n d  c o n t i n u e d  t i l l  
s u n r i s e  t h e  f o l l o w i n g  d a y .  T h e  t r a p  w a s  e m p t i e d  e v e r y  t e n  m i n u t e s ,  s o  t h a t  
e v e r y  n i g h t  y i e l d e d  s e v e n t y  t w o  t e n - m i n u t e  s a m p l e s .  R e c o r d s  w e r e  k e p t  o f  
C .  t e t r a l e u c u s ,  C .  c l a r i p e n n i s  ( m a l e s  o n l y )  a n d  T .  b a l t e a t u s .  
T h e  t r a p p i n g  o f  i n s e c t s  w a s  d i s c o n t i n u e d  f r o m  t h e  6 t h  S e p t e m b e r  1 9 5 7  t i l l  
t h e  7 t h  O c t o b e r  1 9 5 7 .  F r o m  t h e  7 t h  O c t o b e r  1 9 5 7  t i l l  t h e  2 9 t h  J u n e  1 9 5 8 ,  t h e  
t r a p  w a s  r u n  e v e r y  n i g h t .  T h i s  p e r i o d  e q u a l s  n i n e  c o m p l e t e  l u n a r  m o n t h s .  
D u r i n g  t h i s  t i m e  t h e  t r a p  w a s  e m p t i e d  t w i c e  ev~ry n i g h t .  I t  w a s  f i r s t  e m p t i e d  
o n e  h o u r  a f t e r  s u n s e t  a n d  l e f t  t o  c o l l e c t  i n s e c t s  u n t i l  s u n r i s e  t h e  f o l l o w i n g  
f b  
m o r n i n g ,  w h e n  i t  w a s  e m p t i e d  f o r  t h e  s e c o n d  t i m e .  T h e  t r a p  c o l l e c t e d  a  v a s t  
n u m b e r  o f  i!lse~ts b e l o n g i n g  t o  m a n y  o r d e r s  e v e r y  n i g h t .  O f  t h e s e ,  I  w a s  m a i n l y  
J  
c o n c e r n e d  w i t h  c e r t a i n  s p e c i e s  o f  E p h e m e r o p t e r a ,  w h i c h  s o m e t i m e s  o c c u r r e d  i n  
g r e a t  n u m b e r s .  I n  o r d e r  t o  c o p e  w i t h  t h e  w o r k  i n v o l v e d  i n  s o r t i n g  a n d  i d e n t i f i c a ­
t i o n ,  a  m e t h o d  f o r  s u b s a m p l i n g  t h e  n i g h t l y  c a t c h e s  h a d  t o  b e  f o u n d .  E v e n t u a l l y  
a  m e t h o d  w a s  f o u n d  w h e r e b y  o n l y  h a l f  t h e  n i g h t l y  c a t c h  h a d  t o  b e  s o r t e d  a n d  
i d e n t i f i e d .  T h e  m e t h o d  w i l l  b e  d e a l t  w i t h  f u l l y  i n  a n o t h e r  p a p e r .  A l t h o u g h  
s u b s a m p l i n g  w a s  h a r d l y  n e c e s s a r y  f o r  C .  c l a r i p e n n i s  a n d  C .  t e t r a l e u c u s  i t  w a s  
e m p l o y e d  e v e n  f o r  t h e s e  t o  s a v e  t i m e  i n  s o r t i n g .  F o r  t h e  s a m e  r e a s o n  T .  b a l t e a t u s  
w a s  ' d r o p p e d  a l t o g e t h e r ,  a n d  n o  r e c o r d s  e x i s t  a s  f a r  a s  t h i s  s p e c i e s  i s  c o n c e r n e d  
f o r  t h e  n i n e  l u n a r  m o n t h s  i n  1 9 5 7 / 5 8 .  T h e  n u m b e r s  o f  C .  c l a r i p e n n i s  a n d  C .  
t e t r a l e u c u s  r e c o r d e d  f o r  t h e  s a m e  n i n e  l u n a r  m o n t h s  a r e  t h e r e f o r e  a p p r o x i m a t e l y  
h a l f  o f  w h a t  t h e  t r a p  c a u g h t  f o r  t h c  s a m e  n i g h t s .  
T h e  t r a p  w a s  k e p t  i n  t h e  s a m e  l o c a l i t y  a n d  p o s i t i o n  f o r  t h e  w h o l e  t i m e  
w h e n  t h e  i n s e c t s  w e r e  c o l l e c t e d  ( 1 9 5 6 ,  1 9 5 7  a n d  1 9 5 8 ) .  T h e  l o c a l i t y  i s  m e n t i o n e d  
i n  T J 0 N N E L A N D  ( 1 9 5 8 ) .  
";'i>~ 
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R E S U L T S  
T a b l e  I  g i v e s  t h e  n u m b e r s  o f  C .  c l a r i p e n n i s ,  C .  t e t r a l e u c u s  a n d  T .  b a l t e a t u s  
c a u g h t  b y  t h e  t r a p  o n  t h e  d i f f e r e n t  n i g h t s  d u r i n g  t h e  f i r s t  y e a r .  








s o r t i n g  t h e m  f r o m  o t h e r  C h i r o n o m i d a e  i n  t h e  c a t c h .  C .  t e t r a l e u c u s  s t a n d s  o u t  
~ 
b e c a u s e  o f  i t s  g r e a t  s i z e ,  t h e  o t h e r  t w o  b e c a u s e  o f  t h e  m a r k i n g s  o f  t h e  b o d y .  
H o w e v e r ,  T .  b a l t e a t u s  i s  v e r y  s m a l l  a n d  c l i n g s  e a s i l y  t o  t h e  w i n g s ,  b o d y  a n d  l e g s  
" .  
".. 
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Table I. Numbers of C. claripennis males, C. tetraleucus and T. balteatus caught 
during sampling nights. The dates given are those of the beginning of each 
sampling night. The moon age in days from new moon, is the age at 0300 hours 
the night the sampling was in progress. 
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14th Sept. 1956 10 - 1 - 15th March 14 I - - 1I I I
I : 
21st l) I 17 -- 4 I - 22nd » 21 - I 5 ­II I I28th l) 24 - 16 1 29th » 28 - 3 ­
) II5th Oct. I 2 2 19 9 5th Apr. 6 I 8 i 1 2 




19th » 16 - 1 I 37 19th l) 20 I - II ­
26th » II 23 - 19 4 26th l) 27 I 4 ­I '­
2nd Nov. 0 - 3 12 3rd May 4 9 1 7 I9th l) 7 14 6 38 lOth l) II - 2 ­
I~ 
­16th l) 14 - 2 17th » 18 \ - - ­
23rd l) 21 - 4 II 4 24th l) I 25 I -,'.'- 3 1 
30th l) 28 I - 5 1 31st l) 3 I ;) 4 8 
7th Dec. 6 I 13 2 124 7th June I 10 .3 -- I 
14th l) 13 - - I 5 14th l) ! • 17 II - 1 2I 
I21st » 20 i - I 5 I 9 21st » II 24 I -- 7 1 
28th » 27 I -- I 9 I 13 28th » 1 - 4 I 2 1 
I4th Jan. 1957 4 I 3 I - 7 5th July 8 2 3 6 
Illth » II I 1 1 
I 
10 12th l) I 15' I ~ -- - 2I18th l) 18 - 2 I 2 19th » 22 - 2 ­I I 
25th » 25 - 1 I 1 26th » 29 - 6 18I 
1st Febr. 2 I
I 
3 \ 4 13 2nd Aug. I 7 1 6 14 
e I I
Ii ,8th » 9 1 2 1 9th » 14 - - 4I 
15th » 16 I - 2 1 16th l) 21 - 6 1 
22nd » 23 - 7 - 23rd l) 28 - 4 6I I1st March 0 2 I 1 - 30th l) 6 3 3 4 
8th » 7 II I 2 14 6th Sept. 13 - 1 I 1I I I I I 
of Lepidoptera and to the legs of other large insects. It is reasonable to assume 
therefore, that some T. balteatus caught by the trap, have been overlooked. 
It is clear from Table I that the males of C. claripennis (and probably also 
the females) show a distinct periodicity in the catches. For the other two species 
the position is less clear. 
In Table II the catches of the three species are listed against the age of 
the moon in the same way as in TJONNELAND (1958). 
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T a b l e  I I .  T h e  r e l a t i o n s h i p  o f  t h e  c a t c h e s  o f  t h r e e  s p e c i e s  o f  C h i r o n o r n i d a e  t o  t h e  
m o o n  a g e  i n  d a y s  f r o m  n e w  m o o n .  H e r e  n  i s  t h e  n u m b e r  o f  n i g h t s  w h e n  t h e  p a r t i ­
c u l a r  m o o n  a g e  w a s  e x p e r i e n c e d .  
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A s  m e n t i o n e d  b e f o r e  ( T J 0 N N E L A N D ,  1 9 5 8 ) ,  w e e k l y  s a m p l e s  o f  i n s e c t s  a r e  
n o t  w e l l  s u i t e d  f o r  s t u d i e s  o f  p e r i o d i c i t i e s .  A l s o ,  t h e  a v e r a g e  n u m b e r s  o f  i n s e c t s  
g i v e n  i n  t h e  t a b l e  a r e  n o t  t o o  r e l i a b l e ,  a s  t h e  n u m b e r  o f  n i g h t s  i n  e a c h  m o o n  
a g e  g r o u p  i s  v e r y  l o w .  U n u s u a l  c l i m a t i c a l  c o n d i t i o n s  d u r i n g  o n e  n i g h t  i n  o n e  
p a r t i c u l a r  m o o n  a g e  g r o u p  w i l l  t h e r e f o r e  i n f l u e n c e  t h e  a v e r a g e  n u m b e r  o f  
i n s e c t s  c a u g h t .  A c c o r d i n g l y ,  t h e  a b u n d a n c e  p e a k s  f o r  t h e  t h r e e  s p e c i e s  c a n  n o t  ' - ' /  
b e  p o i n t e d  o u t  w i t h  c e r t a i n t y  f r o m  T a b l e  I  o r  T a b l e  I I .  
l t  s e e m s  f r o m  T a b l e  I I  t h a t  T .  b a l t e a t u 8  h a s  a n  a b u n d a n c e  p e a k  a t  a  m o o n  
a g e  o f  s i x  t o  n i n e  d a y s  ( p o s s i b l y  f r o m  f i v e  t o  n i n e  d a y s ,  a s  n o  r e c o r d  e x i s t s  f o r  
t h e  m o o n  a g e  o f  f i v e  d a y s ) ,  w h i c h  c o m p a r e s  f a i r l y  w e l l  w i t h  C O R B E T ' S  ( 1 9 5 8 )  
r e s u l t s .  C O R B E T  ( 1 9 5 8 )  f o u n d  t h a t  t h i s  s p e c i e s  s h o w e d  a n  a b u n d a n c e  p e a k  a t  a  
m o o n  a g e  o f  t w o  t o  f i v e  d a y s .  H e  a l s o  f o u n d  t h a t  t h e  s p e c i e s  w a s  p r e s e n t  o v e r  
t h e  w h o l e  o f  t h e  l u n a r  m o n t h ,  w h i c h  a l s o  a g r e e s  w e l l  w i t h  m y  o w n  r e s u l t s .  I n  
T a b l e  I I ,  T .  b a l t e a t u 8  w a s  n o t  c a u g h t  a t  a  m o o n  a g e  o f  2 2  d a y s ,  b u t  t h i s  m o o n  
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night catches during the nine lunar months in 1957/58 no more information 
has been collected regarding its periodicity. 
The trapping during the first year (September 1956 till September 1957) 
was carried out in order to study the flight activity of the various species. 
Working on the assumption that the catch of one particular species of insect 
in any ten-minute trapping period in anyone night is largely an expression of 
the flight activity of that species during the same ten-minute period, the number 
of individuals of the same species caught in one period is listed under that 
particular period for the fifty two nights in question. Graphically the number of 
insects caught in one particular ten-minute period; over the fifty two nights; is 
given as WILLIAMS' modified geometric mean (gmw) (see WILLIAMS, 1935).
• 
If that is done for T. balteatus, it is clear that both sexes show a distinct 
evening peak activity, with no morning peak at all (Fig. 1). It is evident from 
the same figure that both sexes are fairly well represented in the catches. 
The flight activity histogram for C. claripennis (males) is presented in Fig. 2. 
From this figure the conclusion could perhaps be drawn that this species has two 
peaks of flight activity: one peak occurring near midnight, the other occurring 
just before sunrise. That may be so. But I rather think that C. clarip'ennis is 
a species that will fly all through the night, and that the two peaks in Fig. 2 
are the effect of the wind. Fig. 4A gives the total catch of C. claripennis (males) 
in each of the twelve hours of the night for all the nights when the species was 
caught. Fig. 4B gives the amount of wind (in units of ten metres) at the site 
of the trap in each of the twelve hours of the night for the identical nights. 
It is clear from these two figures that when the total amount of wind decreases, 
the total number of C. claripennis increases. And when the total amount of wind 
increases, the total number of this species decreases. I the"ref~re believe that 
the wind is largely responsible for the flight activity "pattern" in Fig. 2, and 
that this species will fly all through the night. That the wind will interfere 
"\\ lth the catches of the trap is already known from similar studies on Chaoborus 
('l'JONNELAND, 1958). ' e CORBET (1958) has already shown that C. claripennis shows a remarkable 
periodicity in the catches (lunar periodicity of emergence.) The same trend is 
evident in Table II. It seems from this ta'ble that C. claripenn'is has an abun­
dance peak at a moon age of six to seven days (possibly from five to seven days, 
as the moon age of five days is not represented in the series of fifty two nights). 
CORBET (1958) found that the abundance peak occured at a moon age of seven 
to eight days. 
In Fig. 5A and 5B the catches of C. claripennis are given for each night 
over the nine complete lunar months. In addition the amount of wind (in km.) 
and the rain (in inches) for each of the 266 nights are given. The temperature 
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( i n  C e n t i g r a d e s )  w a s  w o r k e d  o u t  i n  t h e  f o l l o w i n g  w a y .  T h e  t e m p e r a t u r e  a t  
s u n s e t  w a s  a d d e d  t o  t h e  t e m p e r a t u r e  a t  s u n r i s e  t h e  f o l l o w i n g  m o r n i n g ,  a n d  t h e  
s u m  w a s  d i v i d e d  b y  t w o .  T h e  t e m p e r a t u r e  w a s  r e c o r d e d  b y  u s i n g  a  w h i r l i n g  
p s y c h r o m e t e r .  I t  i s  e v i d e n t  f r o m  t h e  t w o  f i g u r e s  t h a t  C .  c l a r i p e n n i s  ( m a l e s )  i s  
c y c l i c a l  i n  t h e i r  a p p e a r a n c e .  
I n  o r d e r  t o  a s c e r t a i n  t h e  a b u n d a n c e  p e a k s  o f  t h e  n i n e  l u n a r  m o n t h s ,  I  h a v e  
l i s t e d  t h e  r u n n i n g  a r i t h m e t i c  m e a n  ( o f  t h r e e )  a g a i n s t  t h e  m o o n  a g e .  ( C O R B E T  
( 1 9 5 8 )  u s e d  t h e  r u n n i n g  g e o m e t r i c  m e a n  o f  t h r e e .  T h i s  w i l l  a l t e r  t h e  f o r m  o f  t h e  
r e s u l t i n g  c u r v e ,  b u t  n o t  t h e  p o s i t i o n  o f  t h e  p e a k s ) .  T h e  r e s u l t i n g  c u r v e s  f o r  t h e  
n i n e  d i f f e r e n t  l u n a r  m o n t h s  a r e  p r e s e n t e d  i n  F i g s .  6 - 1 4 .  I t  i s  s e e n  f r o m  t h e s e  
f i g u r e s  t h a t  t h e  a b u n d a n c e  p e a k s  o c c u r r e d  b e t w e e n  a  m o o n  a g e  o f  t h r e e  t o  
s e v e n  d a y s .  O n l y  o n c e  d i d  a n  a b u n d a n c e  p e a k  o c c u r  a t  a  m o o n  a g e  o f  s e v e n  
d a y s .  i i /  
I n  T a b l e  I I I ,  I  h a v e  l i s t e d  t h e  a b u n d a n c e  p~aks o f  C .  c l a r i p e n n i s  ( m a l e s )  
a g a i n s t  t h e  v a r i o u s  a g e s  o f  t h e  m o o n ,  a s  f o u n d  b y  C O R B E T  ( 1 9 5 8 )  a n d  m y s e l f .  
T a b l e 	  I I I .  T h e  o c c u r r e n c e  o f  a b u n d a n c e  p e a k s  o f  C .  c l a r i p e n n i s  ( m a l e s ) ;  
m a r k e d .  a ! ' J  + ;  a g a i n s t  m o o n  a g e  i n  t h r e e  s e r i e s  o f  o b s e r v a t i o n s .  
M o o n  a g e  i n  d a y s :
A u t h o r  a n d  o c c a s i o n  






, 	 I  
C O R B E T  ( 1 9 5 8 ) :  3 r d  M a y  t o  l O t h  A u g u s t  1 9 5 6  I '  
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T J O N N E L A N D :  1 4 t h  S e p t e m b e r  1 9 5 6  t o  6 t h  
S e p t e m b e r  1 9 5 7  .  (  ? )  
+ +  





I t  w o u l d  s e e m  f r o m  T a b l e  I I I  t h a t  t h e  a b u n d a n c e  p e a k s  o f  C .  c l a r i p e n n i s  
( m a l e s )  h a v e ,  w i t h  t h e  p a s s a g e  o f  t i m e ,  o c c u r r e d  p r o g r e s s i v e l y  n e a r e r  t o  n e w  
m o o n .  T h i s  c o u l d  p e r h a p s  b e  i n t e r p r e t e d  a s  a  v a r i a t i o n  a r o u n d  a  m e a n  ( s a y  
a r o u n d  a  m o o n  a g e  o f  f i v e  t o  s i x  d a y s ) ,  w h i c h  w o u l d  u p h o l d  t h e  t h e o r y  t h a t  
w e  a r e  h e r e  d e a l i n g  w i t h  l u n a r  p e r i o d i c i t y  o f  e m e r g e n c e .  S u c h  a  v a r i a t i o n  c o u l d  \.~ 
b e  s e a s o n a l .  O r ,  i f  t h e  t h e o r y  a b o u t  t h e  v a r i a t i o n  a r o u n d  a  m e a n  c a n  n o t  b e  
h e l d ,  i t  w o u l d  s e e m  t h a t  w e  a r e  h e r e  u p  a g a i n s t  a  s p e c i e s  w h o s e  d e v e l o p i n g  t i m e  
f r o m  c g g  t o  a d u l t  i s  v e r y  c l o s e  t o  - b u t  n o t  i d e n t i c a l  w i t h  - t h e  l e n g t h  o f  t h e  
l u n a r  m o n t h  o r  a  m u l t i p l e  o f  t h e  l e n g t h  o f  t h e  l u n a r  m o n t h .  S u c h  a  s p e c i e s  
w o u l d  t e n d  t o  " m o v e  a w a y "  a n d  o c c u r  p r o g r e s s i v e l y  e a r l i e r  ( o r  l a t e r )  i n  t h e  
l u n a r  m o n t h ,  a l t h o u g h  t h i s  p r o c e s s  m a y  w e l l  b e  a  s l o w  o n e .  S h o u l d  C .  c l a r i ­
p e n n i s  p r o v e  t o  b e l o n g  t o  t h e  l a t t e r  c a t e g o r y ,  i t  c o u l d  n o t  b e  s a i d  t o  s h o w  a  
t r u e  l u n a r  p e r i o d i c i t y .  B u t  m o r e  i n f o r m a t i o n  i s  n e e d e d  i n  o r d e r  t o  p r o v e ,  o r  
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The last species, C. tetraleucus, is mainly active in the morning. Fig. 3 
gives the flight activity histogram for this species. As will be seen, there may 
be an indication of a peak in the evening, and another indication of a peak near 
midnight, but most of the specimens have been caught just before sunrise. 
Females of this species are rarely seen in the catch, and I have therefore lumped 
males and females together when preparing the flight activity histogram. 
• 
If we look up Table II again, it would seem that C. tetraleucus, has at 
least two abundance peaks during the lunar month. The first of these peaks 
occurs at a moon age of one to three days, the other occurs at a moon age near 
twenty three days. The catches of C. tetraleucus over t.he nine lunar months in 
1957/58 are presented in Fig. ,SA and 5B, It. is clear t.hat. the cat.ches of C. tetra­
leucus were uniformly low, and t.hat. t.he species may well show a sort. of periodi­
city in the catches. In Fig. 15, I have presented the gmw values of the catches 
of this species for each of the moon ages (in days) over the nine lunar months. 
The picture is not quite clear, but it would seem that there is a peak at a moon 
age around twenty one days and another peak around the moon age of two 
days. This agrees well with what was found during the first year (14th 
September 1956 to 6th September 1957). 
DISCUSSION 
TJ0NNELAND (1958) has given a brief account of the general wind conditions 
in Jinja at the site of the insect trap during the night. This account agrees well 
with the histogram presented in Fig. 4B in the present paper, ~which gives the 
amount of wind during the nights when C. claripennis (males) were caught 
during t.he first year. If we compare this histogram with those giving the flight 
activity pattern of the three species in question, (Fig. 1, Fig. 2 and Fig. 3), we 
see that T. balteatus flies i~ the evening, when the winQ is generally relatively 
strong. C. tetraleucus flies mostly in the morning, when the wind is low, and 
C. claripennis flies more or less for the whole of the night; the catches in the 
trap being dependent on the wind conditions. Therefore, C. claripennis is 
mostly caught around midnight and in the morning when the wind reaches its two 
minima for the night. If T. balteatus and C. tetraleucus belonged to the same 
flight. activity category as C. claripennis, one would expect them to come to 
the trap twice a night; T. balteatus would be caught. at. the two wind maxima 
(after sunset and some time after midnight) and C. tetraleucus would be caught 
at the two wind minima (around midnight and before sunrise). But that does 
not happen. There could be many reasons for this. One should bear in mind 
that the humidity usually increases from sunset to sunrise, whereas the tempe­
1 0  
A .  T J 0 N N E L A N D  N a t u T \ " .  r e k k e  
r a t u r e  u s u a l l y  d e c r e a s e s  f r o m  s u n s e t  t o  s u n r i s e ,  a n d  t h a t  m a y  h a v e  a  s t r o n g  
i n f l u e n c e  o n  t h e  f l i g h t  a c t i v i t y .  
M y  c a t c h  r e c o r d s  f o r  C .  c l a r - i p e n n i s ,  T .  b a l t e a t u s  a n d  C .  t e t r a l e u c u s  i n d i c a t e  
t h a t  t h e  c a t c h e s  h a v e  b e e n  l o w  ( o r  n o n - e x i s t e n t )  a r o u n d  f u l l  m o o n .  I t  h a s  b e e n  
o b s e r v e d  b e f o r e  ( W I L L I A M S ,  1 9 3 5  &  1 9 4 0 )  t h a t  t h e  c a t c h e s  i n  l i g h t  t r a p s  a r e  
h i g h e r  a t  n e w  m o o n  t h a n  a t  f u l l  m o o n .  A n d  i t  h a s  b e e n  s u g g c s t e d  t h a t  t h e  
r e a s o n  f o r  t h i s  c o u l d  w e l l  b e  t h a t  t h e  r e l a t i v e  b r i g h t n e s s  o f  t h e  l i g h t  u s e d  i n  t h e  
t r a p s  d e c r e a s e s  w i t h  i n c r e a s i n g  m o o n l i g h t  ( W I L L I A M S ,  S I N G H  &  E L  Z I A D Y ,  1 9 5 6 ) .  
B u t  w e  k n o w  o f  s p e c i e s  - t h e  M a y - f l y  P o v i l l a  a d u s t a  N A V A S  i s  o n e  o f  t h e m  
( H A R T L A N D - R o W E ,  1 9 5 5 )  - t h a t  h a v e  t h e i r  a b u n d a n c e  p e a k  n e a r  f u l l  m o o n .  
T h e r e  a r e  o n l y  a  f~w n i g h t s  i n  e a c h  m o n t h  w h . e n  t h e  m o o n  i s  a b o v e  t h e  
h o r i z o n  f o r  t h e  w h o l e  o f  t h e  n i g h t .  S o m e  i n f o r m a t i o n  m a y  b e  g a i n e d  b y  c o m ­
p a r i n g  t h e  a p p a r e n t  l u n a r  p e r i o d i c i t y  o f  a  s p e c i e s  a n d  i t s  f l i g h t  a c t i v i t y  w i t h  ~j 
t h e  t i m e s  o f  m o o n l i g h t  f o r  t h e  d i f f e r e n t  n i g h t s .  
W e  h a v e  s l e n  " t h a t  t h e  t w o  s p e c i e s  T .  b a l t e a L u s  a n d  C .  t e t r a l e u c u s  d i f f e r  
s t r o n g l y  i n  t h e i r  f l i g h t  a c t i v i t y .  T .  b a l t e a t u s  h a s  i t s  p e a k  o f  f l i g h t  a c t i v i t y  
j u s t  a f t e r  s u n s e t ;  C .  t e t r a l e u c u s  f l i e s  j u s t  b e f o r e  s u n r i s e .  I f  e a c h  o f  t h e s e  t w o  
s p e c i e s  d i d  n o t  v a r y  i n  n u m b e r  i n  n a t u r e  o v e r  t h e  l u n a r  m o n t h s ,  a n d  t h e  m o o n ­
l i g h t  h a s  a  m a r k e d  effe~t ( o f  a  n a t u r e  s u g g e s t e d  b y  ' V I L L I A M S ,  S I N G H  &  E L  Z U . D Y  
( 1 9 5 6 ) )  o n  t h e i r  c a p t u r e  i n  t h e  l i g h t  t r a p ,  t h e  t w o  s p e c i e s  w o u l d  b c  u n e q u a l l y  
a f f e c t e d ·  d u r i n g  t h e  l u n a r  m o n t h s  a s  f a r  a s  t h e  c h a n c e s  o f  b e i n g  c a u g h t  i n  t h e  
t r a p  w e r e  c o n c e r n e d .  
T h e  c a t c h i n g  r e c o r d s  f o r  t h e  f i r s t  y e a r  ( f r o m  1 4 t h  S e p t e m b e r  1 9 5 6  t i l l  6 t h  
S e p t e m b e r  1 9 5 7 )  a r e  t h e  m o s t  u s e f u l  f o r  t h i s  a n a l y s i s .  
A t  f u l l  m o o n ,  w h e n  t h e  m o o n  w a s  a b o v e  t h e  h o r i z o n  f o r  t h e  w h o l e  n i g h t  
a n d  t h e  i n t e n s i t y  o f  t h e  m o o n l i g h t  w a s  a t  i t s  h i g h e s t ,  t h e  l i g h t  t r a p  w o u l d  b e  
a t  a  d i s a d v a n t a g e  i n  c o l l e c t i n g  b o t h  t h e  t w o  s p e c i e s .  F r o m  f u l l  m o o n  t i l l  n e w  
m o o n ,  t h e  m o o n  r o s e  p r o g r e s s i v e l y  l a t e r  a t  n i g h t .  T h i s  m e a n t  t h a t  t h e  l i g h t  t r a p ' s  
c h a n c e s  o f  c a t c h i n g  T .  b a l t e a t u s  i n c r e a s e d  c o n s i d e r a b l y  o n c e  t h e  m o o n  s t a r t e d  
t o  r i s e  a f t e r  t h e  t i m e  w h e n  t h i s  s p e c i e s  h a d  p a s s e d  i t s  p e a k  o f  a c t i v i t y .  A s  f a r  a s  
C .  t e t r a l e u c u s  w a s  c o n c e r n e d ,  t h e  t r a p  w o u l d  s t i l l  b e  a t  a  d i s a d v a n t a g e  i n  c a t c h i n g  \ ' ; . J  
t h i s  s p e c i e s ,  a s  t h e  m o o n  w o u l d  b e  a b o v e  t h e  h o r i z o n  i n  t h e  m o r n i n g  w h e n  t h i s  
s p e c i e s  h a d  i t s  p e a k  o f  a c t i v i t y .  B u t  a s  t h e  i n t e n s i t y  o f  t h e  m o o n l i g h t  w o u l d  
d e c r e a s e  t o w a r d s  n e w  m o o n ,  o n e  w o u l d  e x p e c t  t h e  t r a p  t o  c a t c h  a n  i n c r e a s i n g  
n u m b e r  o f  t h i s  s p e c i e s  t o w a r d s  n e w  m o o n .  
A t  n e w  m o o n ,  t h e  m o o n  w a s  b e l o w  t h e  h o r i z o n  f o r  t h e  w h o l e  o f  t h e  n i g h t ,  
a n d  t h e  i n t e n s i t y  o f  t h e  m o o n l i g h t  w o u l d  a l s o  b e  a t  a  m i n i m u m .  T h e  t r a p  w a s  
t h e r e f o r e  e q u a l l y  a t  a n  a d v a n t a g e  i n  c o l l e c t i n g  b o t h  s p e c i e s .  
F r o m  n e w  m o o n  t o  f u l l  m o o n ,  t h e  m o o n  s e t  p r o g r e s s i v e l y  l a t e r  a t  n i g h t .  
F o r  n e a r l y  t h e  w h o l e  o f  t h a t  t i m e ,  o n e  w o u l d  e x p e c t  a  f a i r l y  h i g h  n u m b e r  o f  
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C. tetraleucus, as the moon was below the horizon at the time when this species 
had its peak of activity. For T. balteatus, which then had its activity when the 
moon was above the horizon, one would expect the catches to drop as the inten­
sity of moonlight increased towards full moon. 
The theoretical speculations outlined above were only partly fulfilled. The 
catches around full moon were low, but T. balteatus had an abundance peak at 
a moon age of two to nine days (CORBET'S (1958) and my own observations consi­
dered together (Table II)). This means that the species had its flight activity 
when the moon was up. And the intensity of moonlight at a moon age of eight 
to nine days is noticeable. Around new moon the catches of T. balteatus were 
not particularly high. 
The catches of C. tetraleucus were also low near full moon. But apart from 
that we find that one of the abundance peaks is found between new moon and 
full moon, whereas the second abundance peak is found just after full moon. 
Although one cannot discharge the possibility that high intensities of 
moonlight affect the catches of the two species in the light trap, it is felt that 
the effect on the catches during a lunar month is not considerable. And that 
the periodicity is not an artefact induced by the moon by decreasing the relative 
brightness of the light in the trap. 
With regard to the flight activity, the last species: C. clar'ipenriis belongs 
to a different category. This species seems to fly all through the night, the 
catches in the trap being largely dependent on the wind. If this species was 
about during the whole of thc lunar month, and if tNe intensity of thc moon­
light prevented it from being caught by the light trap, C. claripennis would 
still be caught by the trap when the moon was below the horizon - provided the 
wind was then not too strong. This means that one should expect to find this 
species represented in the large majority of the nightly catches during the lunar 
month, which does not happen. But one cannot completely discard the possi­
bility that the high intensities of moonlight around full moon interfere with 
the catch, as no C. clartpennis have been found at this time. 
With the possible exception of the catches around full moon, it is felt that 
the periodicities in the catches of the three species in the light trap, give a 
fairly true picture of the periodicities of the species in nature, although the 
catches would also depend on other factors like temperature, humidity, rain 
and wind. The moon, it would seem, would have its greatest influence on the 
emergence of the insects from the water. Such an effect would ultimately lead 
to a periodicity in the catches in the light trap whcn one is dealing with short 
lived species. If the moon has its effects on the emergence, one would be justified in 
speaking of a true lunar periodicity of emergence. Until such a relationship has been 
demonstrated, one does well in regarding the term lunar periodicityas descriptive. 
1 2  
A .  T J O N N E L A N D  N a t u r v .  r e k k e  
W h e t h e r  t h e  m o o n  h a s  s u c h  a n  e f f e c t  o n  t h e  i n s e c t s  d e a l t  w i t h  h e r e ,  i s  
a n o t h e r  m a t t e r .  I t  i s  p o s s i b l e  t h a t  t h e  a b u n d a n c e  p e a k s  o f  C .  c l a r i p e n n i s  
o c c u r r e d  e x c e p t i o n a l l y  l a t e  i n  t h e  l u n a r  m o n t h  i n  1 9 5 6  ( C O R B E T ,  1 9 5 8 ) ,  o r  t h a t  
t h e  a b u n d a n c e  p e a k s  o c c u r r e d  e a r l y  i n  1 9 5 8  ­ o r  b o t h .  I f t h a t  i s  s o ,  t h e  d i s c r e ­
p a n c y  b e t w e e n  t h e  r e s u l t s  i n  1 9 5 6  a n d  1 9 5 8  c o u l d  r e s u l t  f r o m  a  v a r i a t i o n  a r o u n d  
a  m e a n .  S u c h  a  v a r i a t i o n  c o u l d  b e  a  s e a s o n a l  o r  a  y e a r l y  p h e n o m e n o n  o r  i t  
c o u l d  r e s u l t  f r o m  w i n d  c o n d i t i o n s  a l o n e .  I f  t h i s  i s  s h o w n  t o  b e  t r u e ,  o n e  w o u l d  
b e  j u s t i f i e d  i n  s a y i n g  t h a t  C .  c l a r i p e n n i s  s h o w s  a  t r u e  l u n a r  p e r i o d i c i t y  o f  
e m e r g e n c e  f r o m  t h e  l a k e .  B u t  w e  c a n  n o t  a t  p r e s e n t  c o m p l e t e l y  d i s r e g a r d  t h e  
p o s s i b i l i t y  t h a t  C .  c l a r i p e n n i s  m a y  b e l o n g  t o  a  g r o u p  o f  s p e c i e s  i n  w h i c h  t h e  
p e r i o d  o f  d e v e l o p m e n t  i s  v e r y  c l o s e  t o  ­ b u t  n o t  i d e n t i c a l  w i t h  - t h e  l u n a r  
m o n t h  ( o r  a  m u l t i p l e  o f  t h e  l u n a r  m o n t h ) .  I f  C .  c l a r i p e n n i s  b e l o n g s  t o  s u c h  a  
g r o u p ,  i t  i s  d i f f i c u l t  t o  e x p l a i n  w h y  i t  i s  n o t  p r e s e n t  d u r i n g  p r a c t i c a l l y  t h e  w h o l e  
o f  t h e  l u n a r  m o n t h ,  a s  a r e  T .  b a l t e a t u s  a n d  C .  - t e t r a l e u c u s .  
F o r  t h e  t w o  l a t t e r  s p e c i e s ,  i t  c a n  o n l y  b e  s t a t e d  t h a t  T .  b a l t e a t u s  s h o w s  
a  m o r e  m a r k e d  p e r i o d i c i t y  t h a n  C .  t e t r a l e u c u s .  T h e  p e r i o d i c i t y  o f  T .  b a l t e a t u s  
c o u l d  b e  d u e  t o  a  l u n a r  p e r i o d i c i t y  o f  e m e r g e n c e  ( C O R B E T T ,  1 9 5 8 ) ,  b u t  m o r e  
i n f o r m a t i o n " i s  h e e d e d  f o r  C .  t e t r a l e u c u s  i n  o r d e r  t o  f o r m  a n  o p i n i o n  a s  f a r  a s  t h e  
p e r i o d i c i t y  o f  t h i s  s p e c i e s  i s  c o n c e r n e d .  
, ' , '  . }  
i I . I J /  
A C K N O W L E D G E M E N T S  
1  a m  g r a t e f u l  t o  t h e  U n i v e r s i t y  o f  B e r g e n  a n d  t h e  " N o r g e s  A l m e n v i t e n s k a p e l i g e  F o r s k ­
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Fig. 5 A & B. The catches of C. claripennis (indicated as a thick black line in the lower 
diagrams) and C. tetraleucus (indicated in solid black in the lower diagrams) from the 7th 
October 1957 till the 29th J unc 1958. The amount of wind per night (in units of kilometres) 
over the period of time is shown as a dotted line in the lower diagrams. The amount of 
rain during the nights is shown as broken vertical lines in the upper diagrams; that also 
shows the temperature (see text), shown as a continuous curve, for the same nine lunar months. 
1 6  
A .  T J 0 N N E L A N D  
N a 1 . u n : .  T e - k k e  
s  
.j~ 
3  U J  
' - '  
«  
F I G .  6  
2  ~ 
>  
«  
. . . . . . . . . . . . . . . .  
. .  
f  I  . . .  I  I  i  I  I  I  1 > ' 1  
1 4  1 6  
1 8  
2 0  2 2  





I I  
1 3  
A G E  
O F  
M O O N  
8
F I G . 7  
6  U J  
«  
' - '  
' 1 &
5  ' "  
U J
' f





1 4  1 6  1 8 2 0 2 2 2 4 2 6 2 8  0  2  4  6  8  1 0  1 2  
1 2 
  
I I  Z 
  
F I G .  8  
1 0  ~ 
«  















1 4  1 6  1 8 2 0 2 2 2 4 2 6 2 8  I  3  5  7  9  I I  1 3  
A G E  O F  M O O N  
F i g .  6 - - 1 4 .  N u m b e r s  c a u g h t  n i g h t l y  o f  C .  c l a r i p e n n i s  ( b l a c k  l i n e )  a n d  C .  t e t r a l e u c u s  ( d o t t e d  
l i n e )  o v e r  n i n e  l u n a r  m o n t h s  i n  1 9 5 7 / 5 8 .  T h e  c u r v e s  h a v e  b e e n  s m o o t h e d  b y  a  s l i d i n g  a r i t h ­
m e t i c  m e a n  o f  t h r e e .  A b s c i s s a :  a g e  o f  m o o n  t o  t h e  n e a r e s t  d a y .  O r d i n a t e :  n u m b e r s  c a u g h t .  
. . • 
  



























Z FIG. 10 
10 UJ C) 
« 
















16 18 20 22 24 26 28 0 2 4 6 8 10 12 
AGE OF MOON 
1 8  
A .  T . J O I ' N E L A N D  
N  a t u r v .  r e k k e  
I I  
F I G .  I I  
9  ~ 
«
' O f
8  a :  
I I I  
>  











: . . . .  
. . . . . .  
• . . . . . • . . . . / .  
. . . . ~ 
I  , " ,  I I  
1 4  1 6  
1 8
2 0 2 2 2 4 2 6 2 8  3  5  7  9  I I  1 3  
~ 
F I G . 1 2
,::j~ 




1 2  ~
 
>  






















1 4 1 6 1 8 2 0 2 2 2 4 2 6 2 8 0  2  4  6  8 1 0 1 2  
A G E  O F  M O O N  
. . • 
  
~.. 
























































14 16 18 20 22 24 26 28 I 2 3 5 7 9 II 13
 
2 0  
A .  T J 0 N N E L A N D  N a t u r v .  r e k k e  




1 . 5  
1 . 4  
F I G . I S
1 . 3  
1 . 2   
1 . 1 '   
1 . 0  
0 . 9  
0 . 8  
0 . 7  
0 . 6  
0 . 5  
. ,  
0 . 4  
. '
0 . 3  
0 . 2  
0 . 1  
; ,  
.  
I I  
I  I I  
/ 4 1 6 1 8 2 0 2 2 2 4 2 6 2 8 0  2  4  6  8 1 0 1 2  
A G E  O F  M O O N  
F i g .  1 5 .  M e a n  c a t c h  o f  C .  t e t r a l e u c u s  o v e r  t h e  l u n a r  m o n t h .  T h e  n u m b e r  o f  l u n a r  m o n t h s  
e q u a l s  n i n e .  A b s c i s s a :  A g e  o f  t h e  m o o n  t o  t h e  n e a r e s t  w h o l e  d a y .  O r d i n a t e :  n u m b e r s  o f  
C .  t e t r a l e u c u s  c a u g h t :  g m w  - v a l u e s .  
- 
. .~ 
